Q Life Sciences Student Journal

Volume 2023, Nol, pp 2-6

DOLhttps://doi.org/10.22034/1.55].2023.1.66

The expression level of miRNA-601 in the serum of Iranian lung cancer patients and its

association with smoking

Negar Jamshidi! ,Fatemeh Dahehpour? ,Parvin Khodarahmi3*,Saghar Zarrin tarazian! ,Masoud Salehipour3,

Nazanin Jamshidi! ,Amir Hossein Ghasemi 4

1Basic and Molecular Epidemiology of Gastrointestinal Disorders Research Center, Research Institute for
Gastroenterology and Liver Diseases, Shahid Beheshti University of Medical Sciences, Tehran, Iran, Tehran, Iran

2 Islamic Azad University of Medical Sciences, Tehran,Iran

3Department of Biology, Parand Branch, Islamic Azad University, Parand, Iran

¢ Kimia Andisheh Teb Medical and Molecular Laboratory Research Co., Tehran, Iran

*Corresponding Author: Parvin Khodarahmi khodarahmiparvin@yahoo.com

Negar jamshidi
Ph.D. Student of Cellular and Molecu-
lar Biology

Article Type:
Original Article

Received: 1 may. 2023
Revised: 15 may . 2023
Accepted: 27 May . 2023
ePublished: 9 May. 2023

1. Introduction

Abstract

Introduction: Lung cancer is a devastating disease that is often diagnosed at an advanced stage,
leading to poor prognosis and limited treatment options. Therefore, the identification of reliable
biomarkers for early detection and monitoring of lung cancer is critical. In this study, we inves-
tigated the expression level of miRNA-601 in the serum of Iranian lung cancer patients and its
relation to smoking.

Methods: This study analyzed serum samples of 40 patients with lung cancer, and serum sam-
ples of 40 healthy individuals. Patient samples consisted of individuals who were at all stages,
stages one, two, three, and four. In this study, miRNA was extracted from serum with Trizol
solution. Then, using a cDNA synthesis kit, cDNA was constructed, and using the Rael Time
PCR method, the expression of this miRNA was investigated.

Results: There was no significant difference in the expression level of miRNA-601 between
control and patients with tumor stage I, Il and III, but miRNA-601 expression was significantly
downregulated in patients with tumor stages IV (P<0.05). A significant, negative relationship
was found between miRNA-601 expression and tumor stage (P<0.001). We observed that 72%
of patients with stages Il and IV NSCLC had a positive smoking history.

Conclusion: our study underscores the importance of identifying reliable biomarkers for the
detection and monitoring of lung cancer.
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of tumors [5, 6]. NSCLC is divided into three main
types: adenocarcinoma, squamous cell carcinoma, and

Lung cancer is one of the leading causes of cancer
related death worldwide and its 5-year survival rate is
low, about 15%-20%[1]. Although air pollution and ra-
don exposure also play a part in the development of
LC, tobacco use continues to be the predominant risk
factor[2]. An imaging test, such as a chest X-ray, CT
scan, or MRI, together with a bronchoscopy, biopsy, or
other tissue sample analysis, is frequently used to diag-
nose lung cancer [3].

LC can be divided into two types: small cell lung
cancer (SCLC) with a neuroendocrine origin and non-
small cell lung cancer (NSCLC) [4]. Approximately 80%
of lung cancer cases are NSCLC, a heterogeneous class

large cell carcinoma. Surgery, chemotherapy, radiation
therapy, targeted therapy, and immunotherapy are all
possible treatments for NSCLC[7].

A class of non-coding RNAs known as mi-
croRNAs has the ability to control gene expression by
directly cutting mRNA or by inhibiting translation by
binding with the target mRNA. Many of these molecu-
lar structures can function as an oncogene or tumor
suppressor, and they have been engaged in managing
the physiological and pathological processes of the cell
[8, 9]. A lot of research has been done on the mi-
croRNAs and their role in cancer and found that mi-
croRNAs can be good biomarkers for the treatment and
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diagnosis of cancer, the expression of the inaccurate
microRNAs can cause cancer [10]. The microRNA601
plays a role in cellular, apoptotic and cellular function,
and the microbial end of this microRNA disrupts cellu-
lar configurations [11]. In this study, due to the progno-
sis of the diagnosis of metastasis in lung cancer, the
present study was designed to use microRNA601 as a
biomarker for the diagnosis of lung cancer.

2. Materials and methods
2.1. Study population

Between April 2010 and September 2012, a total of forty
patients who were newly diagnosed with non-small cell
lung cancer (NSCLC) at the Masih Daneshvari Hospital
in Tehran, Iran was recruited for the study. The mean
age of the patients was 57.9 + 9.5 years, where SD repre-
sents the standard deviation. Histopathological and
clinical evaluations corroborated the manifestation of
pulmonary carcinoma, while the subjects remained un-
treated and had no past medical history of neoplastic or
inflammatory pathologies. These individuals under-
went a general health evaluation and reported no histo-
ry of cancer or inflammatory ailments. In the present
investigation, a sample of 40 patients was subjected to
random assignment, with 27 male individuals and 13
females included in the final cohort.

2.2 Serum sample collection

A volume of 5 milliliters of blood samples was acquired
from fasting individuals and transferred into sterile
tubes that were supplemented with the anticoagulant,
ethylenediaminetetraacetic acid (BD Vacationer; Becton
Dickinson and Company, Franklin Lakes, NJ) EDTA.
the blood serum was separated at 4°C by centrifugation
at 3,500 g for 10 min and stored at minus 80.

2.3 RNA extraction

Total RNAs from serum were extracted and purified
using TRIzol (Invitrogen) following the manufacturer's
instructions. In summary, TRIzol was added to serum
which was then subjected to treatment with chloroform
(from Merck, Germany) and followed by sedimentation
with isopropanol (from Merck, Germany) and ethanol
washing. The resultant total RNA was later diluted in
water that had been treated with sterile DEPC.

2.4 Qualification and quantification of RNA

The RNA was evaluated by measuring and calculating
its quality and quantity using a NanoDrop machine

(manufactured by Thermo Fisher Scientific in the USA)
and electrophoresis was conducted on a 1% agarose gel.

2.5 Reverse transcription

The RNA that was obtained was subjected to reverse
transcription utilizing the miRCURY LNA Universal
RT microRNA ¢cDNA Synthesis Kit (miRCURY LNA RT
Kit-QIAGEN, MD, USA) following the guidelines pro-
vided by the manufacturer.

2.6 Quantitative real-time polymerase chain reaction
(qQRT-PCR)

The present study utilized qRT-PCR to characterize
miRNA-601 as the targets, and u6 as the reference gene.
Table 1 lists the primers used for these genes. A total
volume of the 20 ul gPCR reaction, which included 7 pl
distilled water, 10 pul master mix, 2pl cDNA, and 1 pl
primers was used. The amplification program was de-
signed according to the appropriate annealing tempera-
ture: 1 cycle at 95°C for 60 seconds, followed by 40 cy-
cles of denaturation at 95°C for 30 seconds, annealing at
60°C for 30 seconds, and 72°C for 30 seconds. Expres-
sion of the target miRNA-601 was normalized by miR-
NA REST software. all tests were performed in tripli-
cate.

2.7 statistical analysis

Statistical analysis was performed using SPSS 19 soft-
ware (SPSS Inc., Chicago, IL, USA) and the results were
analyzed by one-way ANOVA. The expression level of
target genes between the treated samples and control
group was measured by Tukey's HSD post hoctest. Da-
ta were presented as mean * standard deviation (SD)
and p < .05 was considered statistically significant.

3.Results
3.1 RNA quantity and quality

The assessment of the purity, concentration, and integ-
rity of total RNA was carried out through the use of 1%
agarose gel electrophoresis. In our RNA gel electropho-
resis analysis, we observed the presence of two distinct
bands, which were identified to correspond to individ-
ual subunits of ribosomal RNA.
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Tablel. Primer sequences

Forward: GAAAGACAAGCAGTGGACTG

MiR601

Reverse: GTGGGCTGGTTCCTTAAAGA

Forward: GCTCGCTTCGGCAGCACATATAC

U6

Reverse: GGTCCGAGGTATTCGCACTGGATA

3.2 The expression levels of miRNA-601 and the U6
gene during the pathogenic stage of a disease

The study revealed a significant reduction in the serum
expression level of miRNA-601 in patients diagnosed
with fourth stage lung cancer, in comparison to the
healthy control group (p<0.001) (Figure2). The results
suggest that miRNA-601 may serve as a potential bi-
omarker for lung cancer detection and monitoring.

3.3 Distribution of the population in terms of gender
and smoke

In this study, 29 smokers and 11 non-smokers were ran-
domly selected. Cigarette smoking is one of the factors
that causes lung cancer. There was a significant correla-
tion between miRNA-601 expression level and smoking
status in lung cancer patients (p=0.02) (Figure3). The
present investigation offers novel perceptions concern-
ing the involvement of miRNA-601 in lung carcinoma,
with emphasis on the significant role of smoking cessa-
tion as a prophylactic strategy for this fatal ailment
(Figure3A). Also, the expression level of miRNA-601
was not significantly associated with gender (Figure3B).
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Figurel. RNA quantity and quality, A: Gel elec-
trophoresis,B: Nanodrop

4. Discussion

LC is a malignancy with dire consequences, often identi-
fied at an advanced stage, resulting in a grim prognosis
and narrow therapeutic alternatives. The identification
of dependable biomarkers for the purpose of early de-
tection and monitoring of lung cancer holds significant
importance. Recent years have seen significant develop-
ments regarding the potential utility of miRNAs as bi-
omarkers for a range of malignancies, including lung
cancer. Yu Yao et al investigated the role of microRNAs
in gastric cancer(GC) in 2009, 847 microRNAs in GC of
Chinese patients were analyzed by Real-Time PCR, the
results of the analysis showed that 22 microRNAs
differed significantly between normal and gastric cancer
tissue [12].
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Figure3. The distribution of the population in terms of smoking and gender

In this study, we investigated the expression level
of miRNA-601 in the serum of Iranian lung cancer
patients and its relation to smoking. Our findings
revealed that miRNA-601 expression was signifi-
cantly decreased in lung cancer patients compared
to healthy controls. This suggests that miRNA-601
may serve as a potential biomarker for metastatic
lung cancer detection and monitoring.

The function of miR-601 as either an oncogene
gene or a tumor suppressor gene can fluctuate de-
pending on the particular form of cancer. An ex-
ample of this can be seen in the research conducted
by Cao et al. The research indicated that the ex-
pression of miR-601 was considerably decreased
in samples of pancreatic cancer. Conversely, an
increase in the expression of miR-601 led to a de

crease in the proliferation and migration of cancer
cells in the pancreas[13]. Hiroaki Ohara and col-
leagues in 2009 investigated the effects of mi-
crorna601 on gene expression in human A549 can-
cer cells, which showed that microRNAs play a
role in cell signaling pathways and suppress NF-
kappa factor, which plays a role in cell survival
[11]. Qi feng wang et al in 2012 examined the ex-
pression of microRNA60 in CRC cancer and con-
cluded that the expression of this microRNA was
reduced [14]. Oncol Rep et al in 2013 compared
the expression levels of microRNA601 in tumor
and non-tumor tissues in esophageal squamous cell
carcinoma. And concluded that microRNA601 ex-
pression was reduced in tumor tissues compared to
non-tumor cells [11].
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Cao W et al studied microRNA601 expression in
pancreatic cancer and found that microRNA601
expression was decreased in PC tissue samples
than in healthy individuals, especially in non-
metastatic PC Metastasis [15].

Furthermore, our study revealed a correlation be-
tween miRNA-601 expression and smoking status
in lung cancer patients. Smokers with lung cancer
had significantly higher levels of miRNA-601
compared to non-smokers with lung cancer. This
finding emphasizes the importance of smoking ces-
sation as a preventive measure for lung cancer. In-
terestingly, the combination of miRNA-601 and
smoking status improved the diagnostic perfor-
mance for lung cancer. However, miRNA-601 ex-
pression was not significantly associated with gen-
der.

Although our research offers significant findings
regarding the possible connection between miRNA
-601 and lung cancer as a biomarker, additional
large-scale studies are necessary to authenticate
these results. Moreover, the mechanisms that con-
nect miRNA-601 expression with lung cancer and
smoking must be investigated. In the future, it
would be worthwhile to explore the potential appli-
cation of miRNA-601 as a predictive indicator for
lung cancer.

In conclusion

In conclusion, our study highlights the importance
of identifying reliable biomarkers for early detec-
tion and monitoring of lung cancer. MiRNA-601
may serve as a potential biomarker for lung cancer
detection and monitoring, and smoking cessation
should be encouraged as a preventive measure for
lung cancer.
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